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This invention relates to an unloader for elec- gravity when the lcakage field decreases to close
tric motors, and particulerly for clectric motors the unloader.
sor refrigerating systems of the compressor-con- My invention will pe more fully understood
denser-expander type in which the compressor js upon reference to the following description taken
5 driven by an electric motor and is provided with in connection with the accompanying drawings B
an unloading valve. IMore particularly this in- in which some embodiments of the invention are
vention contemplates & means for operating the illustrated.
unloading valve to relieve the motor of any In the drawings, in which like reference char-
appreciable load ab starting. ' acters indicate like parts, there is illustrated 2
10 It is well known that the starting torque of portion of & refrigerating machine showing the 10
an alternating-current motor is inherently small motor for driving the compressor, an unloading
and it is ordinary practice to provide arrange- valve for the compressor, and an unloading valve
ments for relieving such 2 motaor of its load dur- operating means constructed in accordance with
ing the starting period to avoid expensive design My invention.
15 of the motor or the necessity of using & motor in said drawings— 18
of larger size which decreases the total efficiency. PFig. lis & fragmentary part elevational, pari
Heretofore it has been the practice to operate sectional view illustrating one application of the
motor unloaders responsive to speed py means invention;

of cenirifugal devices, responsive io the motor Pig. 2, o top plan view of the structure of Fig. 1
99 current by means of electro-magnetic devices, OT, with the outer casing removed, 20
in the case of motor driven pumps, COmMpressors, Fig. 3, & fragmentary, part elevational, part

and the like, responsive to fluid pressure by sectional view of & device constructed in ac-
pressure responsive devices. The present inven- cordance with this invention and having an
tion contemplates & device for operating & motor unloading valve pormally closed by gravity, and
o5 unloader to relieve the motor. of its load until it Fig. 4, 2 section on line 4—4 of Fig. 3. 25
has attained the requisite speed which is simple Referring to Figs. 1 and 2 of the drawings, &
in construction and operation and is inexpensive casing ' 10 encloses the motor compressor unit
to build and install and performs accurately of 2 refrigerator which may be of the hermeti-
without need of frequent adjustment or repair. cally sealed type. The motor, which comprises
30 Furthermore, my device is compact and can be & frame (1, field windings 12 and rotor {8, is 30
incorporated with the motor as an inconspicuous connected to drive & compressor of conventional
part thereof. This is of particular value in re- construction through 2 shaft 16. An unloading
frigerating machines, especially the kind having valve @5 is provided to relieve the compressor
_an hermetically sealed casing ground the com- and, threfore, the motor of its load at starting
35 pressor and motor, where space is at & premium  in the usual manner. 35
and durability is & prime requisite. A bracket 18 is secured to the motor frame {1
T is well understood that when the primary DbY stud bolts 17. Pivoted on this bracket is &
circuit of an slternating-current motor is closed lever 18 which curves over the stator or field
while the rotor is at a standstill excessive cur- winding 2 and “{erminates in & flat ring or

40 rents flow in both field and armeture windings annulus 18 of magnetic material which is dis- 40
which cause a distortion of the magnetic flux Posed concentrically around the shaft 18 and ad-
which extends beyond the ends of the rotor jacent the rotor §3. The opposite end of the lever

. and creates a magnetic leakage field. As the 1(81is connected to the stem 20 of the unloading

45 Totor comes up to speed the current in the wind- valve 15 between two adjusting nuts 21. 45

ings decreases and the leakage flux diminishes. The valve stem 20 terminates in & tapered

At the instant of starting, the leakage field portion 22 which is normally held in its seated

is & maximum and as the rofor approaches syn- position to close port 23 by a spring 24 around

chronism the leakage field decreases. A device the valve stem 20 which is maintained under com-

59 for operating an unloader is provided which in- pression between a member such as a pin 25 on 50
cludes a member of magnetic material which is the stem and the upper casing 26 of the unloader

~ adapted to be so positioned with respect to the valve. .

motor that it is attracted by the leakage mag- In operation, the magnetic field of the motor
netic field to open the unloader at starting and is greatly distorted at the instant of starting as

55 is returned by some means such as a spring or above described and consequently the magnetic 55
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member {9 which lies adjacent the rotor of the
motor will be attracted and move the lever 18
and thereby the valve stem 20 against the action
of spring 24 to open the unloading valve {5, thus
relieving the load on the compressor. Magnetic
member {9 will remain in attracted position until
the leakage flux of the motor has decreased to
such an extent that the force of the spring 24 is
sufficient to overcome the magnetic attraction on
the member 19 and close the unloading valve (5,
thus putting the compressor load on the motor.
The position of the magnetic member 19 with re-
spect to the rotor {3 may be varied by adjusting
nuts 21 on the valve stem 20 and the spring 24
can be given such a tension that the unloading
valve will be closed when the motor reaches the
speed at which it will have developed sufficient
torque to drive the compressor under load.

In PFig. 3 is shown diagrammatically a refrig-
erating system including a compressor, a con-
denser, an expansion valve and an evaporator.
In normal operation the compressor forces re-
frigerant gas under pressure into the condenser
where it is cooled and condensed or liquefied.
From the condenser the liquid passes through
some sort of conventional flow control means, as
for example an expansion valve into an evap-
orator coil where heat is absorbed by the change
in state from a liquid to g gas.

The gas is sucked from the evaporator back
into the motor compressor chamber within the
casing 10 which is on the low or suction side of the
system.

As previously described, this invention is for

. means for relieving a motor driving a compressor

of its load at starting, such compressor being
driven by a motor consisting of stator 12 and rotor
13 on shaft 14, In the line from the compressor
to the condenser is disposed a valve casing {5
provided with a passage 23 open to the inside of
the casing, communication directly between the
valve casing and the casing 10 being controlled
by a valve 22’ pivoted at 21’ on a lever 18’ ful-
crumed upon the casing. The lever {8’ is pro-
vided with an annulus {9’, In this construction
the operation is the same as that previously de-
scribed except that the unloader valve is normally
held closed by gravity.

It will be obvious to those skilled in the art
that various other changes may be made in the
construction and arrangement without depart-
ing from the spirit of my invention and therefore
I do not limit myself to what is shown in the
drawings and described in the specification but
only as indicated in the appended claims.

I claim:

1. The combination of a compressor, an un-
loading valve for said compressor, an electric
motor for operating said compressor, a lever piv-
oted on said motor and having one end overlying
the rotor within the leakage magnetic field of
said motor and adapted to be attracted upon
starting of the motor, and means connected to
the other end of the lever adapted to operate the
unloading valve of the compressor.

2. In a refrigerating system of the compressor-
condenser-expander type, an electric motor for

driving the compressor, and an unloading device -

for the compressor opérable by the magnetic leak-
age flux of the motor, »
3. In a refrigerating system, a compressor, an
electric motor for driving said compressor, an
unloading valve for the compressor and a me-
chanical device having a magnetic member di-
rectly affected by the strengtk of the magnetic

leakage field of said electric motor for operating
said unloading valve, .

4. In a refrigerating system including a com-
pressor, an electric motor for driving said com-
pressor, and an unloading valve for the com-
bressor; means for operating said unloading
valve including a pivoted lever connected at one
point to operate the unloading valve and at an-
other point to a member of magnetic material
Positioned so as to be influenced by the magnetic
leakage field of said electric motor.

5. In a refrigerating system including a com-
pressor, an electric motor for driving said com-.
bressor, and an unloading valve for the com-
Dressor; means for operating said unloading valve
including a pivoted lever connected at one point
to operate the unloading valve and at another
point to an annular member of magnetic mate-
rial which is positioned concentrically with and
adjacent to but beyond the end of the rotor of 2
the electric motor.

6. A compressor, an electric motor for driving
said compressor, an unloading valve for said com-
pressor, and a device for controlling said unload-
ing valve responsive to the strength of the mag- 2!
netic leakage field of the motor driving said com-
bressor, said device comprising a lever pivoted
intermediate its ends adapted to be connected at
one end to the unloading valve and at the other
end to an annular plate of magnetic material, 30
said plate adapted to be positioned concentrically
with and adjacent to but beyond the end of the
rotor of said motor.,

7. In a refrigerating system, a compressor, an
electric motor for driving said compressor, an -
unloader for the compressor, a member of mag-
netic material movable within the magnetic
leakage field of said motor, and mechanical link-
age. operatively connecting said member and
unloader. 40

8. In combination a compressor, an electric
motor for driving said compressor, an unloading
valve for said compressor, a member of magnetic
material movable within the magnetic leakage
field of said motor, and mechanical linkage op- 45
eratively connecting said member and valve.

9. In combination a compressor, an electric
motor for driving said compressor, an unloading
valve for said compressor, and a member of mag-
netic material movable within the magnetic leak- 50
age fleld of said motor mechanically connected
for operation of said valve.

10. In a refrigerating device, a refrigerant cir-
culatory system including a heat exchange ele-
ment, a condenser, and a compressor, an electric 55
motor for driving said compressor, means for sub-
stantially reducing the pressure of the high pres-
sure side of the system upon starting said motor,
said means being actuated by the increased mag-
netic field around the motor set up by the starting €0
current.

11. In a refrigerating device, a refrigerant cir-
culatory system including a heat exchange ele-
ment, a condenser, and a compressor, an electric
motor for driving said compressor, a connection
from the high pressure side of said compressor to
the low pressure side thereof, a valve in said con-,
nection, and means responsive to the increased’
magnetic fleld around the motor set up by the
starting current for controlling said valve. 70

12. In a refrigerating device, a refrigerant cir-
culatory system including a heat exchange ele-
ment, a condenser, and a compressor, an electric
motor for driving said compressor, a connection
from the high pressure side of the compressor to 7
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the oW pressure side thereof, a valve in said con-
nection, an actuating member of magnetic ma-
terial for said valve disposed adjacent the stator
of said motor in position to be affected by the
magnetic field emanating therefrom.

13. In a refrigerating device, a refrigerant cir-
culatory system including a heat exchange ele-
ment, & condenser, and a compressor, an electric
motor for driving said compressor, & connection
from the high pressure side of the compressor to
the low pressure side thereof, & valve in said con-
nection, a pivoted actuating member of magnetic
material for said valve disposed adjacent the
stator of said motor in position to be afiected
by the magnetic field emanating therefroui.

14, In a refrigerating device, & refrigerant cir-

 culatory system including a heat exchange ele-
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ment, & condenser, and g compressor, an electric
motor for driving said compressor, & connection
from the high pressure side of the compressor to
the low pressure side thereof, & valve in said con-
nection, an actuating member of magnetic ma-
terial for said valve pivoted to the motor support
disposed adjacent the stator of sald motor in
position to be affected by the magnetic field
emanating therefrom.

15. In 5 refrigerating device, a refrigerant cir-
culatory system including a heat exchange ele-
ment, a condenser, and g compressor, an electric
motor for driving said compressor, & casing for
hermetically sealing said motor and compressor,
a connection from the high pressure side of said
compressor to the suction side thereof, & velve
in said connection, an actuating member for said
valve disposed within sald casing in proximity to
the stator of said motor in position to be in-
fluenced by the magnetic field emanating from
said stator, said actuating member peing arranged
tc normally close said valve and to open said
valve upon sbnormal fields caused by starting
currents flowing through said stator.

16. The combination with an electric motor, &
member to be driven, and means connecting said
member to said motor whereby & 10ad is imposed
on the motor, of an unloader for said motor, and
a device for operating said unloader comprising

a pivoted lever operatively connected to the un- .

loader and composed in part of magnetic material,
said part being disposed within the magnetic
leskage field of the motor.

17. The combination with an electric motor, &
member to be driven, and means connecting said
member to said motor whereby & joad is imposed
on the motor, of an unloading device for sald
motor, and & pivoted lever having one end within
the magnetic leakage field of the motor adapted
to be attracted upon starting of the motor and
the other end operatively connected to said un-
loading device. .

18. The combination with an electric motor, &
member to be driven, and Means connecting said
member to said motor whereby & joad is imposed
on the motor, of an unloading device for sald
motor, and & member of magnetic material mov-
sble within the magnetic leakage

field of seld

3

motor and mechanically connected 0 operate
said device.

19. The combination with an electric motor, &
member to be driven, and means connecting said
member to said motor whereby & load is imposed &
on the motor, of an unloader for said motor
operable responsive to an increase in strength of
the magnetic leakage field of said motor acting
in opposition to the force of gravity.

90. The combination with an electric motor, & 190
member to be driven, and means connecting said
member to said motor whereby & load is imposed
on the motor, of an unloader for said motor
having an actuating member of megnetic ma-
terial located so as to be attracted upon increase 18
in strength of the magnetic leakage field of said
motor in opposition to the force of gravity.

21. In combination with a compressor driven
by an electric motor, an unloading valve for said
compressor, and means for actuating said valve 20
comprising &’ member of magnetic moterigl s0
located as to be attracted upon increase In
strength of the magnetic leakage field of seid
motor in opposition to the force of gravity.

22. Ina refrigeration system of the compressor 25
type, & cOMpPressor, an electric motor for driving
said compressor, ait unloading valve for said com-
pressor, and actuating means for said valve oper-
able upon an increase in strength of the magnetic
leakage field of said motor acting in opposition to 30
the force of gravity.

23, A cOmMpressor, an electric motor for driving
soid compressor, an unloader for said coOmpressor,

a device for operating said unloader responsive
to the strength of the magnetic leakage field of 35
the motor, said device comprising & pivoted lever
operably connected at one point to the unloader
and composed in part of an annulus of magnetic
material within the leakage magnetic field of the
motor. 40

924. For use with 2 compressor and an electric
motor for driving said compressor, means to un-
load said compressor, an initiating member of
magnetic material adapted to be disposed in the
leakage feld of said motor and to be influenced 46
thereby, and means whereby the initiating mem-
per actuates the unloading means in response
to leakage field variations.

95. For use with a compressor and. an electric
motor for driving said compressor, means in- 50
ciuding & valve for unloading said compressor, an
initiating member of magnetic material adapted
to be disposed in the leakage fleld of said motor
and to be infiuenced thereby, and means whereby
the initiating member causes movement of said 83
valve to unload and load the compressor in re-
sponse t0 legkage fleld variations.

926. For use with an electric motor and a mem-
per driven thereby, means to unload the same, an
initiating member of magnetic material adapted 60
to be disposed in the leakage field of said motor
and to be influenced therehy, and means whereby
the initiating member actuates the unloading
means in response t0 leakage field- variations.
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